The influence of arrhythmias on cerebral function was investigated in 8 patients with sick sinus syndrome (bradycardia tachycardia syndrome) and 8 patients with advanced or complete atrioventricular block using 24-hour continuous recordings of the electrocardiogram and conventional electroencephalogram recordings. Syncope was observed more frequently in the atrio-ventricular block group, and was observed frequently when the longest heart beat pause during a 24-hour day was longer than 2.2sec. Cerebral infarction as a complication of these arrhythmias was observed only with the sick sinus syndrome group. The maximum heart rate during a 24-hour day and the difference between maximum and minimum heart rate were significantly lower in the atrioventricular block group than in the sick sinus syndrome group. The electroencephalogram results showed a slight slowing of the background activity and the appearance of slow wave bursts in both groups. These abnormal findings were improved during intracardiac pacing in the atrio-ventricular block group. A quantitative analysis of the frequency of the electroencephalogram at various heart rates demonstrated the optimum pacing rate for the cerebral function. These results suggest that both the cerebral function and the cardiac function must be considered in the treatment of patients with bradycardia arrhythmias.
SUMMARY
The influence of arrhythmias on cerebral function was investigated in 8 patients with sick sinus syndrome (bradycardia tachycardia syndrome) and 8 patients with advanced or complete atrioventricular block using 24-hour continuous recordings of the electrocardiogram and conventional electroencephalogram recordings. Syncope was observed more frequently in the atrio-ventricular block group, and was observed frequently when the longest heart beat pause during a 24-hour day was longer than 2.2sec. Cerebral infarction as a complication of these arrhythmias was observed only with the sick sinus syndrome group. The maximum heart rate during a 24-hour day and the difference between maximum and minimum heart rate were significantly lower in the atrioventricular block group than in the sick sinus syndrome group. The electroencephalogram results showed a slight slowing of the background activity and the appearance of slow wave bursts in both groups. These abnormal findings were improved during intracardiac pacing in the atrio-ventricular block group. A quantitative analysis of the frequency of the electroencephalogram at various heart rates demonstrated the optimum pacing rate for the cerebral function. These results suggest that both the cerebral function and the cardiac function must be considered in the treatment of patients with bradycardia arrhythmias.
Additional Indexing Words: Longest pause during a 24-hour day Syncope Cerebral infarction Slow wave burst Optimum pacing rate T has been well known since the reports of Adams1) and Stokes2) that a profound bradycardia or an ominous arrhythmia induces cerebral symptoms such as syncopal-convulsive episodes. Since the research on sick sinus syndrome of Ferrer3) and Rubenstein et al,4) both atrio-ventricular block and the sick sinus syndrome have been considered to be important arrhythmias that induce the Adams-Stokes attack. However, there have been no reports about differences in the effects of the sick sinus syndrome and atrio-ventricular block on the central nervous system. This paper has investigated the influence of cardiac arrhythmias on cerebral function particularly from the viewpoint of differences between the sick sinus syndrome and atrio-ventricular block.
SUBJECTS AND METHODS
Eight patients with the sick sinus syndrome (bradycardia tachycardia syndrome; i.e., group III in the classification by Rubenstein et a14)) and 8 patients with advanced or complete atrio-ventricular block were studied Fig. 3 . Diurnal distribution of syncope in a patient with advanced atrioventricular block (Case M.N.).
Clock time is written around the circle and a shaded zone shows the nighttime and an open zone shows the daytime. Syncope appeared only during the daytime except for two occurrences during the night in relation to urination after postural changes. pause during a 24-hour day was observed during sleep (Table III) . In a patient with the sick sinus syndrome (Case M.K.), the occurrence of paroxysmal supraventricular tachycardia with dizziness appeared frequently during the daytime in relation to a postural change from a supine to a standing position.
Jpn. Heart J. this result suggested that it is clinically important to investigate the optimum pacing rate in relation to both the cardiac function and the cerebral function, in order to prevent the pacemaker syndrome. Syncopal-convulsive episodes appeared mainly during the daytime. Although they were not observed during the nighttime, the longest cardiac pause was observed frequently at night. The causes of this discrepancy between clinical symptoms and electrocardiographic abnormalities may be: 1) the possibility of a circadian rhythm in the susceptibility of the cerebral tissue to anoxia, 2) a decrease in the cerebral blood flow, related to a disorder in autonomic nerve reflexes during a postural change from the supine position to the standing position, 3) the occurrence of paroxysmal tachyarrhythmia and overdrive suppression after the postural change in the case of the sick sinus syndrome, and 4) the impossibility of detecting a syncope during the nighttime because of the sleep state.
The results obtained in the present study show a close relationship between cardiac function and the central nervous system. There have been many reports of electrocardiographic findings related to disorders of the central nervous system.11),13) These reports suggest that the cerebral function as well as the cardiac function must be taken into account in the treatment of patients with arrhythmias.
